Epigenetic suppression of secreted frizzled related protein 1 (SFRP1) expression in human breast cancer.
Expression of Secreted frizzled related protein 1 (SFRP1), a recently identified tumor suppressor gene encoding a WNT signaling antagonist, has been found to be frequently down-regulated in breast cancer and is associated with disease progression and poor prognosis. Here, we investigated the role of epigenetic silencing of SFRP1 in breast cancer cell lines and primary breast tumors. Through analyses by methylation-specific PCR and bisulfite sequencing, promoter methylation of SFRP1 was detected in 88% (7/8) of breast cancer cell lines, 17% (1/6) of grade 1 of ductal carcinoma in situ (DCIS), 69% (9/13) of grade 2 and 3 of DCIS, 68% (19/28) of invasive ductal carcinomas (IDC) and 33% (6/18) of lobular carcinomas but not in any (0/14) of normal mammoplasty specimens and mammary epithelial organoids examined. Real-time RT-PCR studies indicated that loss or downregulation of SFRP1 expression in tumors is frequently associated with promoter hypermethylation. In addition, breast cancer cell lines with SFRP1 promoter hypermethylation reexpressed SFRP1 mRNA after treatment with 5-azaC, implying that DNA methylation is the predominant epigenetic mechanism for SFRP1 gene silencing. These findings suggest that frequent downregulation of SFRP1 expression in breast cancer can be attributed, in large part, to aberrant promoter hypermethylation in conjunction with or without histone deacetylation. Based on the frequency of tumor-specific hypermethylation in this gene, SFRP1 could provide a valuable marker for breast cancer.